In this paper, a mathematical model based on the kinetic scheme of the copolymerization of α-methylstyrene and maleic anhydride was built. The mathematical model is a system of ordinary differential equations whose dimension tends to infinity, because of the infinite number of the reaction components. Applying the method of statistical moments, infinite system of ordinary differential equations is reduced to a system with a finite number of equations and becomes solvable. Numerical solution of the target system to determine the average molecular properties such as number average and weight average molecular weights and polydispersity index.
INTRODUCTION
In modern industrial production there are increasingly used the methods of mathematical modeling of technological processes, enabling to solve the problems of the production prediction and optimization [1] . Currently, one of the most topical problems in conducting experimental research is the problem of extracting the maximum amount of useful information on the process under study at a minimum cost [2] . It is not always possible to carry out a sufficient number of the experiments in the process of solving some industrial problems and with insufficient knowledge of the mechanisms of processes. Therefore, it is appropriate to construct mathematical models with the method of experiment design. In this regard, the development of a mathematical model of radical copolymerization is of great importance.
The paper presents a mathematical model of the process of obtaining α-methylstyrene and maleic anhydride.
EXPERIMENTAL
The process of copolymerization of α-methylstyrene with maleic anhydride through the following stages:
a) The disintegration of initiator (formation of radicals that initiate copolymerization) Chain termination as a result of interaction with the radical:
Chain termination by recombination:
Kinetic method for modeling polymerization processes is the generation and numerical solution of kinetic equations for the concentrations of all types of particles participating in the process (molecules, free radicals, macromolecules, macromolecular free radicals). The kinetic scheme of polymerization of α-methylstyrene with maleic anhydride comprises the following elementary steps:
Chain termination as a result of interaction with the
-active ("growing") and inactive ("dead") the chain length of the copolymer, respectively containing
-constants of elementary stages of initiation, growth stages and open circuit, respectively. Regular alternation of units take place due to the influence of polarity, steric and acceptor-donor effects of functional groups based on opposing interfaces with double bonds. In the copolymerization of maleic anhydride and styrene, there are considered mesomeric structures in a transitional state. The determining factor of the alternation is polar resonance forms in the transitional state, which are similar to molecular complexes. Therefore, the unit of «styrene + maleic anhydride» in the description of the mathematical model has been taken as a single monomer.
Making up the matrix of stoichiometric coefficients and multiplying it on the column vector of reaction velocities, obtain the infinite system of ordinary nonlinear differential equations describing the copolymerization of α-methylstyrene with maleic anhydride. Next, using the method of moments, infinite system of differential equations reduced to the target system relative to distribution of moments, used in statistics and probability theory to estimate the distribution of the random variables. Moments of order j of the active and inactive polymer chains, calculated by the formulas [4] :
To calculate the average molecular weight of the copolymer is necessary to know moments up to second order. Then the system of differential equations for moments the molecular weight distribution (MWD) of the polymer by means of (1) takes the form:
-active ("growing") and inactive ("dead") the chain length of the copolymer, respectively containing n links M monomer), f -efficiency of initiation.
Figure-2.
Dependency of calculated values of of average weight molecular wights on time.
CONCLUSIONS
Thus, for the copolymerization process was built the mathematical model presented in the form of a system of ordinary differential equations. Using the method of statistical moments, the system was converted to a closed type. With the help of this model were obtained the expressions for the averaged molecular characteristics. Method of moments applicable for any type of polymerization, because the definition of MWD and its parameters n M ,  M , D K , the process is straightforward.
